Freeze drying of food materials is a time and energy consuming process, hence a high cost process. The drying rate is limited by heat and mass transfer process within the dried portion of the product. In order to improve the freeze drying performance, it is important to know parameters which affect the drying characteristics of each spesific food material, in regard to the drying time and the energy consumption. The objective of this experiment was to study the freeze drying characteristic of miched beef especially the effect of freezing rate and surface temperature of the material to the drying time. The study was conducted with freezing rate at 7.71 cmhours and 1.94 cmhours which are classified into fast and slow freezing rate, while the surface temperature of the material was controlled at 40 OC, 35 OC, and 30 OC. The experimental results confirmed that the faster freezing rate then the longest drying time, while the higher surface temperature give a shorter drying time of miched beef. It is important to determine the optimal freezing rate and surface temperature from the view point of energy consumption. by Lisnawati, Yulia & Tambunan, Armansyah H
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Abstract 
Freeze drying of food materials is a time and energy consuming process, hence a 
high cost process. The drying rate is limited by heat and mass transfer process within the 
dried portion of the product. In order to improve the freeze drying performance, it is 
important to know parameters which affect the drying characteristics of each spesific food 
material, in regard to the drying time and the energy consumption. The objective of this 
experiment was to study the freeze drying characteristic of miched beef especially the 
effect of freezing rate and surface temperature of the material to the drying time. 
The study was conducted with freezing rate at 7.71 cmhours and 1.94 cmhours 
which are classified into fast and slow freezing rate, while the surface temperature of the 
material was controlled at 40 OC, 35 OC, and 30 OC. The experimental results confirmed 
that the faster freezing rate then the longest drying time, while the higher surface 
temperature give a shorter drying time of miched beef. It is important to determine the 
optimal freezing rate and surface temperature from the view point of energy consumption. 
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kering berrnutu tinggi akibat penggunaan 
PENDAHULUAN suhu yang rendah, rneskipun laju penge- 
ringan relatif lebih lambat. 
Daging sapi adalah salah satu korno- Laju pengeringan berpengaruh lang- 
diti ~eflanian Yang rnengandung protein sung pada waktu pengeringan (drying 
dan banyak dik~r~surnsi oleh mas~arakat time), yaitu waktu yang dibutuhkan untuk 
Indonesia. bJxnun daging s a ~ i  hanya d a ~ a t  rnenghasilkan produk kering beku. Pema- 
bm-tahan dalarn rnasa simpan Yang relatif harnan lengkap terhadap faktor-faktor yang 
singkat, sehingga perlu dilakukan Proses rnernpengaru hi wa ktu pengeringan da pat 
Pengawetan. Proses Pengawetan sering- rnernbantu opti-malisasi proses dalarn ha1 
kali rnen~ebabkan ~erubahan aroma, biaya pengeringan rnaupun dari titik 
citarasa, warna, tekstur rnaupun kornponen pandang energi. 
nutrisi yang dikandung bahan. Penge- Dua diantara berbagai faktor yang 
ringan beku rneru~akan Proses Penge- rnernpengaruhi waktu pengeringan adalah 
ringan Yang d a ~ a t  rnenghasilkan produk laju pembekuan, sebagai proses awal 
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